Introduction: Occlusive arterial disease, regardless of etiology, is a progressive chronic disease with multiple vessel involvement. The importance of obstructive arterial disease is that it leads to an increased mortality and morbidity of other cardiovascular disorders. Therefore, the presence of a lesion on a certain artery should lead to the identification of other lesions on the carotid and coronary arteries. The aim of the study was to assess the frequency and severity of lesions in peripheral arterial disease of different etiologies, and also to study its association with multivessel lesions at the level of the coronary tree and the carotid arteries.
INtROduCtION
Occlusive arterial disease, regardless of etiology, is a progressive chronic disease that may involve numerous arteries with plurisegmentary localization. 1 Therefore, lesions that appear are not exclusive to the lower extremities. 2 The importance of occlusive arterial disease is that it adds to the high mortality and morbidity of other cardiovascular disorders. 3 For this reason, the presence of a lesion on a certain artery compels us to identify the presence of other lesions on the carotid and coronary arteries. 4 The study of severity and/or frequency of arterial lesions is relevant in determining the prognosis of the disease. 5 Taking into consideration the data obtained from the medical literature, our purpose was assess the frequency and severity of arterial lesions in peripheral arterial disease of different etiology.
At the same time, we studied plurivessel involvement at the level of the coronary and carotid arteries, both in patients with diabetic and nondiabetic atherosclerotic obstructive arteriopathy, and in those with thromboangiitis obliterans.
MAtERIAL ANd MEtHOdS
In our retrospective study, we included 177 patients previously diagnosed with chronic occlusive arterial disease of the lower limbs. Patients have been admitted to the 2 nd Medical Clinic of the County Emergency Clinical Hospiral of Tîrgu Mureș in the period between November 2014 and March 2016.
The inclusion criteria were as follows: Diagnosed chronic occlusive arterial disease (with intermittent claudication, cold lower limbs, paresthesia, pallor, tissue disorders, reduced or absent peripheral pulses, peripheral arterial murmur or angiographic signs of ischemia). Thus, all 177 patients included in our research were diagnosed with peripheral arterial disease. The purpose of our work was also to study the multiple vascular lesions in the coronary and carotid arteries. Lesions at this location were identified according to the algorithm described below, but we did not exclude patients with arteries in normal limits. The diagnosis of coronary artery disease was based on clinical (angina pectoris, dyspnea, palpitations, history of acute myocardial infarction) and electrocadiographical (ST-T segment changes) examination, as well as coronary angiography assessment. The carotid atherosclerotic lesions were confirmed by the presence of a history of transient ischemic attacks, arterial murmurs upon carotid auscultation, and also Doppler Duplex ultrasound of the carotid system. The study population was grouped according to etiology in three groups:
1. Patients with diabetic arteriopathy -n = 79 (DA); 2. Patients with atherosclerotic obstructive arteriopathy -n = 77 (ATS); 3. Patients with thromboangiitis obliterans -n = 21(TAO).
Study of peripheral arterial lesions
To determine the severity of peripheral artery disease, using the ankle/brachial index measured with the continuous wave Doppler method, we divided the study population into three categories, taking into account the most severe lesions of the artery -occlusions, subocclusions (70-99% stenosis) and stenosis of 30-69%. We studied the severity of arterial lesions by counting occlusions and stenosis. For the evaluation of coronary lesions, we used a similar method with the one for the lower limb lesion assessment. The presence of previous myocardial infarction and ischemic heart disease, revealed by the patients' medical history, resting ECG changes and coronary angiographic aspect indicated the presence of coronary atherosclerotic lesions. The most severe lesion of the artery was taken into account. We calculated the rate of normal coronary arteries, univascular, bi-vascular and three-vessel coronary artery disease.
We also assessed which coronary artery was more often involved, which was the most frequent infarction-related artery, and in every etiology group, which coronary arteries were more frequently found to have atherosclerotic lesions.
In order to assess the lesions of the carotids for each category, we used the same methods as in the evaluation of the coronary arteries. For each patient, the evaluation of the carotid arteries was performed by using color Duplex Doppler ultrasound, and the most severe lesions were noted.
We studied the three carotid arteries bilaterally: the common carotid artery (CCA), the internal carotid artery (ICA) and the external carotid artery (ECA). We also analyzed the etiology of each stenotic lesion.
To study multivessel atherosclerotic involvement, for each patient we evaluated the existence of concomitant lesions on the coronary and carotid arteries, according to the etiology. With this method, we formed two groups: group 1 -with multivascular involvement (concomitant peripheral, coronary and carotid lesions); group 2 -with peripheral and concomitant coronary/peripheral and concomitant carotid lesions. The data obtained were in-troduced in Microsoft Excel 2007. Statistic processing and graphical representation was made with the following programs: GraphPad, MedCalc, IMB SPSS, using chi square and Anova tests.
RESuLtS

Lesions of limb arteries
The age of the study population ranged between 61 and 70 years. In the thromboangiitis obliterans group 54.2% of the patients were between 41-50 years, and none of the patients was older than 70 years. In the atherosclerotic disease group, 57.2% of patients were between 61-80 years. In the diabetic arteriopathy group, 41.8% of the patients were aged between 61-70 years ( Figure 1 ).
Comparing the etiology of arterial disease with age, we obtained a significant statistical correlation (p = 0.0001).
From the 177 patients included in our study, 25% were females, of whom 56.5% were patients with diabetic arteriopathy. The majority of the patients were male (n = 131), from these 47.3% belonged to the atherosclerotic disease group (Figure 2) .
Medium Doppler index, represented in Figure 3 , is approximately equal (0.5) in all arterial diseases, with no regards to the involved artery. In the diabetic arteriopathy group, we found cases with values above 1, which showed the presence of Monckeberg sclerosis. In the atherosclerotic group there were cases with pressure smaller than 10 mmHg (critical ischemia), which appear as values equal to 0 ( Figure 3 ).
Taking into consideration the most severe lesion of the lower limb, occlusions were found in approximately equal proportions, in more than 80% of cases in all three groups, in atherosclerosis -87%. Subocclusions were more frequent in case of diabetes (11.4%). Stenosis of less than 70% appeared more often in patients with thromboangiitis ( Figure 4 ).
The frequency of lesions in lower limb arteries
In the case of patients with diabetes (DA) and those with atherosclerosis (ATS), the most frequently affected arteries were the right and left femoral arteries, in contrast with thromboangiitis obliterans, in which the most frequently affected artery was the right anterior tibial artery, followed by the two femoral arteries (Table 1) .
In the entire group, the most affected artery was the left femoral artery, regardless of etiology, with lesions present in 65.53% of patients. Moreover, 68.53% of the lesions in the left femoral artery were occlusions.
Studying the left femoral artery among the three etiology groups, we observed a higher rate of occlusion in the atherosclerotic group, compared to the thromboangiitis group, in which the lesions were rarely present at the level of the femoral artery.
The second most often affected artery was the right femoral artery, with a 64.45% rate of involvement. At this level, 64.45% of the arteries were affected and 64.91% of patients showed lesions.
Occlusions were more frequent among the atherosclerotic disease group, and almost half of these patients presented occlusions. Both subocclusive stenosis and stenosis of lower grades (30-69% and less than 30%) were found to be more frequent in patients with diabetic arteriopathy. Patients with thromboangiitis obliterans were less affected, but there was a higher percentage of occlusions and we observed more arteries that were normal. The results did not show any statistically significant differences (p = 0.109).
The right anterior tibial artery was the most frequently affected artery in patients with thromboangiitis obliterans. It was affected in 15.81% of patients, from which 71.42% presented obstructions. In the thromboangiitis group, 35.71% presented both obstruction and stenosis in higher percentages. Among diabetics, we observed a low frequency of involvement of the right tibial artery compared to the thromboangiitis group. In the atherosclerosis group, 100% presented obstructions ( Table 2) . The difference between the three etiology groups regarding the involvement of the right tibial artery was statistically significant (p = 0.002).
Lesions of coronary arteries
The most frequent coronary lesion was a stenosis of 30-69%, found in 35.02% of cases. From the total number of patients presenting with coronary artery lesions, 48.4% had atherosclerotic disease and 45.2% had diabetic arteriopathy. In the diabetic group, 48.4% of patients presented coronary occlusions, and 6.3% subocclusions. In the thromboangiitis group, 47.6% of the total coronary arteries that were evaluated did not have significant lesions ( Figure 5) . The difference between the groups was not statistically significant (p = 0.10). Three-vessel coronary disease had an incidence of 44.2% in the atherosclerotic group, 34.2% in the diabetic group, and 23.8% in the thromboangiitis group.
Taking into consideration lesions of each coronary artery separately, we observed that the most affected was the circumflex artery in 60.45% of cases, the majority (63.3%) being of atherosclerotic etiology.
Looking at the frequency of the lesions, the second was the anterior descendent artery, in 105 cases (59.32%). This artery was also more frequently affected in the atherosclerosis group. The right coronary artery was the least affected (54.54%), with most cases within the atherosclerosis group.
The most frequently involved artery in both the diabetic and the thromboangiitis group was the circumflex artery, and in the atherosclerotic group, the anterior descendant artery was the most affected one (Table 3) .
Regarding the rate of myocardial infarction (MI), our results showed that from the total number of patients presenting MI -29.37% (n = 52), 50% were included in the atherosclerotic group, 44.23% in the diabetic arteriopathy, and 5.76% in the thromboangiitis group. Inversely, from the total number of diabetic patients, 29.11% presented a history of MI, 33.76% from the atherosclerotic group and only 14.28% of patients with thromboangiitis had a previously diagnosed MI.
Carotid artery lesions
At the level of the carotid system, 68.9% of patients were found to have stenoses under 70%. From these, 48.4% were patients with diabetic arteriopathy and 44.3% with atherosclerotic disease. From the total number of patients, 7.3% presented occlusions, most often within the atherosclerotic group. In the thromboangiitis group, we did not find any occlusion. Subocclusions appeared less frequently than occlusions, but with similar distribution. From subocclusion lesions, only one case belonged to the thromboangiitis group ( Figure 6 ). In our study, 61.6% of patients had two carotids being affected concomitantly. From these, 48.6% were with atherosclerosis, 46.8% were diabetics, and 4.6% were with thromboangiitis obliterans. Concomitant involvement of three or more carotids had a very low prevalence, affecting only 8.5% of patients, and they appeared more often in the diabetic arteriopathy group, the difference between the groups being statistically significant (p = 0.0001).
Studying the carotids separately, regardless of etiology, we observed that most affected arteries were the left common carotid artery in 42.93%, and the left internal carotid artery in 37.8% of patients. These two arteries were most often affected by atherosclerosis as well. In diabetic arteriopathy, the above-mentioned arteries, together with the right internal carotid artery were affected most frequently.
In the thromboangiitis group, the most often affected carotid was the left common carotid artery (Table 4) .
Multivascular disorder -association of lesions
From the 130 patients with multivascular disorder, we found lesions at all three levels in 73.4% of cases. In the diabetic and nondiabetic arteriopathy, the frequency was approximately equal. In contrast, we found an association of lesions in only 14.3% of patients with thromboangiitis obliterans (Figure 7 ).
dISCuSSIONS
In diabetic arteriopathy, there were more arterial stenoses compared to other etiologies, affecting most often both the femoral and distal arteries.
In atherosclerotic disease,we found more frequent occlusions of the large arteries: iliac and femoral arteries. In the diabetic arteriopathy and thromboangiitis groups, the distal arteries were more frequently affected. Our results match with data from the medical literature. [6] [7] [8] From our data, we can state that the most severely affected coronaries were found in the diabetes group. The same result was found in similar studies. 9, 10 The group with thromboangiitis presented a low frequency of coronary lesions. In all patients with arterial disease, the most frequent were concomitant lesions on all three coronary arteries. In patients with atherosclerotic disease the most frequently and severely affected were the branches of left coronary artery. In patients with diabetic arteriopathy, subocclusive stenoses appeared more frequently.
Studying the three levels (peripheral, coronary, carotid), we found the lowest number of occlusions at the carotid level.
Occlusions have been most frequently described in atherosclerotic disease. 11 Subocclusive lesions appeared in almost equal frequency in patients with diabetic and nondiabetic arteriopathy. In the thromboangiitis group we did not find any carotid involvement. Therefore, we can conclude that atherosclerosis affects more frequently one or two arteries from the carotid system, in diabetes it affects three or more. In accordance with literature data, diabetes causes multisegmentary serial lesions. 10 In 57.1% of thromboangiitis cases no lesions were described on the carotid system.
In all studied patients, regardless of the etiology, we noticed that similarly with other studies, the left carotid system was more often affected than the right. 10 In each etiology group, the lesions of the common carotid artery were important. Lesions of the internal carotid artery were the most important in atherosclerosis and diabetes. 11 In our study, the highest frequency of multivessel involvement was observed in case of atherosclerosis, followed by diabetes, which concurs with results found in the literature. [12] [13] [14] In thromboangiitis patients, multivascularity was more rare.
CONCLuSIONS
In the patients included in the study, regardless of etiology, the femoral arteries have been the most frequently affected. In diabetic arterial disease, and mostly in thromboangiitis obliterans, the distal arteries were more frequently affected.
Analyzing the coronary system in patients with chronic obstructive arterial disease, we observed more severe lesions in diabetics. Ischemic heart disease was more frequently found in the atherosclerotic disease group. In thromboangiitis, the coronary system was more rarely affected than in the other groups. Myocardial infarctions occurred more often with involvement of the left coronary artery branches.
The carotid system did not present very severe lesions. The left carotid system was the most frequently affected. In atherosclerotic disease, there were more occlusions. Concomitant lesions of more arteries from the carotid system were significantly more frequent in the diabetic group. In the thromboangiitis group the carotid lesions were more rare than the coronary lesions.
Concomitant disorders: peripheral arteries, coronaries and carotids were often present (73.4%). In diabetic and nondiabetic arterial disease, the frequency of multivascular lesions was approximately equal, around 80%, being much lower in patients with thromboangiitis.
Atherosclerosis (diabetic and nondiabetic) and thromboangiitis obliterans are diseases with plurivascular involvement. It is important to diagnose concomitant coronary and carotid lesions in patients with chronic occlusive arterial illness, because they are often associated.
